Dietary n-3 FA modulate long and very long chain FA content, rhodopsin content, and rhodopsin phosphorylation in rat rod outer segment after light exposure.
A previous study has shown that the long and very long chain FA (VLCFA) content of the rat retina responds to changes in dietary n-6/n-3 ratio of the fat fed (1). The present study tested whether similar changes in these FA are associated with alterations in rhodopsin content and rhodopsin phosphorylation after light treatment. Weanling rats were fed diets containing 20% (w/w, 40% energy) fat with either high (4.8%, w/w) or low (1.2%, w/w) n-3 FA. After 6 wk of feeding, half of the animals in each group were exposed to light for 48 h at 350 lx or were kept in complete darkness. In the rod outer segment, the high n-3 diet treatment increased the level of 20:5n-3 and 22:6n-3 and reduced the levels of 20:4n-6 and 24:4n-6 in PC, PE, and PS. After the feeding of a high n-3 FA diet, total n-3 pentaenoic VLCFA from C24 to C34 increased in PC, whereas the n-6 tetra- and pentaenoic VLCFA decreased. No changes occurred in n-3 hexaenoic VLCFA regardless of the level of 22:6n-3 in the diet. After light exposure, animals fed a high n-3 FA diet showed reduction in 22:6n-3 as well as in n-6 and n-3 VLCFA in PC. FFA and TG fractions contained increased levels of both 20:4n-6 and 22:6n-3 after light exposure. Dark-adapted rhodopsin content and rhodopsin phosphorylation in the rod outer segment of rats fed the low n-3 FA diet were higher than in animals fed a high n-3 FA diet. After light exposure, animals fed the low n-3 FA diet lost more rhodopsin compared to animals fed the high n-3 FA diet, resulting in less phosphorylation of rhodopsin. Results indicate that the FA composition, rhodopsin content, and phosphorylation in visual cells is influenced by the dietary n-3 FA fed as well as by light exposure. The results also imply that 22:6n-3 may not be the precursor for synthesis of hexaenoic VLCFA.